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This Office Action is in response to the amendment filed May 1 , 2007. 

Claims 24, 25, 28, 54, 84, 86 and 87 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over United States Patent 5,455,791 to Zaleski et al. (Zaleski, 
already of record) together with United States Patent 5,488,001 to Brotherton. 

As to independent claim 24, Zaleski discloses a semiconductor device (see the 
entire patent, including the Fig. 1 disclosure) comprising: a semiconductor film 2b; a 
pair of first impurity regions 4a, 4b being formed in the semiconductor film; an active 
region 4c formed between the pair of first impurity regions in the semiconductor film; a 
floating gate 6 formed over and insulated from the active region; and a control gate 8 
formed over and insulated from the floating gate. 

The difference between claim 24 and Zaleski is claim 24 further comprises: "at 
least two second impurity regions formed in said semiconductor film between the pair of 
first impurity regions; at least one channel region between the at least two second 
impurity regions; boundaries between the channel region and the at least two second 
impurity regions extend in a direction along a carrier flow direction of the channel 
region... wherein the floating gate overlaps a boundary between at least one of the pair 
of the first impurity regions and the at least two second impurity regions." 

Brotherton teaches providing a thin film transistor with two second impurity 
regions extending from the source region to the drain region to reduce leakage current 
(see the entire patent, including the Fig. 6 disclosure). 

It would have been obvious to one skilled in this art to provide Zaleski's thin film 
transistor with two second impurity regions extending from source region 4b to drain 



Application/Control Number: 10/694,477 Page 3 

Art Unit: 2822 

region 4a (resulting in a semiconductor device whose floating gate overlaps a boundary 
between at least one of the pair of the first impurity regions and the two second impurity 
regions) to reduce leakage current as taught by Brotherton. 

Claim 24 is thus rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zaleski together with Brotherton. 

As to dependent claim 25, Brotherton teaches that its second impurity regions 5 
preferably have a striped shape. 

Claim 25 is thus rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zaleski together with Brotherton. 

As to dependent claim 28, Brotherton also teaches that thin film semiconductor 
devices are conventionally used in electronic devices (see column 1, first full 
paragraph). It would have been further obvious to one skilled in the art to use the 
obvious Zaleski/Brotherton semiconductor device in an electronic device because 
Brotherton further teaches that thin film semiconductor devices are conventionally used 
in electronic devices. 

Claim 28 is thus rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zaleski together with Brotherton. 

As to dependent claim 54, Zaleski's device further comprises an insulating layer 
3 that underlies semiconductor film 2b, and Brotherton further teaches providing such 
an insulating layer with the same conductivity type impurity element as the two second 
impurity regions to reduce leakage current (see column 6, lines 23-28). 
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Claim 54 is thus rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zaleski together with Brotherton. 

As to independent claim 84, Zaleski discloses a semiconductor device (see the 
entire patent, including the Fig. 1 disclosure) comprising: an oxide film 3; a 
semiconductor film 2b formed over the oxide film, including a source region 4b, a 
channel forming region 4c, and a drain region 4a; a floating gate 6 formed over the 
channel forming region with a gate insulating film 5 interposed therebetween; and a 
control gate 8 formed over the floating gate. 

The difference between claim 84 and Zaleski is claim 84 further comprises a pair 
of impurity regions formed at side edges along the channel length direction, and a 
portion of claim 84's oxide film has the same conductivity type as that of the pair of 
impurity regions. 

Brotherton teaches providing a thin film transistor with a pair of impurity regions 
formed at side edges along the channel length direction to reduce leakage current (see 
the entire patent, including the Fig. 6 disclosure). Brotherton also teaches making a 
portion of the insulating layer under the thin film the same conductivity type as that of 
the pair of impurity regions to reduce leakage current (see column 6, lines 23-28). 

It would have been obvious to one skilled in this art to provide Zaleski's thin film 
transistor with a pair of impurity regions formed at side edges along the channel length 
direction and to make a portion of the insulating layer 3 under the thin film the same 
conductivity type as that of the pair of impurity regions to reduce leakage current as 
taught by Brotherton. 
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Claim 84 is thus rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zaleski together with Brotherton. 

As to dependent claim 86, Brotherton's pair of impurity regions 5 is opposite 
conductivity type to the source and drain regions. 

Claim 86 is thus rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zaleski together with Brotherton. 

As to dependent claim 87, Zaleski's semiconductor film 2b is a single crystal 
silicon film. 

Claim 87 is thus rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zaleski together with Brotherton. 

Claims 29, 30, 33-35, 38, 55 and 56 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over United States Patent 5,455,791 to Zaleski et al. (Zaleski, 
already of record) together with United States Patent 5,488,001 to Brotherton and 
United States Patent 5,814,854 to Liu et al (Liu, already of record). 

Independent claim 29 parallels independent claim 24 except that claim 29 further 
recites a NOR type circuit comprising a plurality of transistors. The explanation of the 
above rejection of claim 24 under 35 U.S.C. 103(a) as being unpatentable over Zaleski 
together with Brotherton is thus hereby incorporated by reference into this rejection of 
claim 29 under 35 U.S.C. 103(a) as being unpatentable over Zaleski together with 
Brotherton and Liu. 

The difference, therefore, between independent claim 29 and the obvious 
Zaleski/Brotherton device is claim 29 recites a NOR type circuit. 
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Liu, however, teaches that EEPROM devices are conventionally used to form 
NOR type circuits (see column 4, lines 1-16). 

It would have been further obvious to one skilled in the art use the obvious 
Zaleski/Brotherton EEPROM device in a NOR type circuit because Liu teaches that 
EEPROM devices are conventionally used to form a NOR type circuit. 

Claim 29 is thus rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zaleski together with Brotherton and Liu. 

Independent claim 29's dependent claims 30 and 33 parallel independent claim 
24's dependent claims 25 and 28 (addressed above) and are thus also rejected under 
35 U.S.C. 103(a) as being unpatentable over Zaleski together with Brotherton and Liu. 

Independent claim 34 parallels independent claim 24 except that claim 34 further 
recites a NAND type circuit comprising a plurality of transistors. The explanation of the 
above rejection of claim 24 under 35 U.S.C. 103(a) as being unpatentable over Zaleski 
together with Brotherton is thus hereby incorporated by reference into this rejection of 
claim 34 under 35 U.S.C. 103(a) as being unpatentable over Zaleski together with 
Brotherton and Liu. 

The difference, therefore, between independent claim 34 and the obvious 
Zaleski/Brotherton device is claim 34 recites a NAND type circuit. 

Liu, however, teaches that EEPROM devices are conventionally used to form 
NAND type circuits (see column 4, lines 1-16). 



Application/Control Number: 10/694,477 Page 7 

Art Unit: 2822 

It would have been further obvious to one skilled in the art use the obvious 
Zaleski/Brotherton EEPROM device in a NAND type circuit because Liu teaches that 
EEPROM devices are conventionally used to form a NAND type circuit. 

Claim 34 is thus rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zaleski together with Brotherton and Liu. 

Independent claim 34's dependent claims 35 and 38 parallel independent claim 
24's dependent claims 25 and 28 (addressed above) and are thus also rejected under 
35 U.S.C. 103(a) as being unpatentable over Zaleski together with Brotherton and Liu. 

As to dependent claims 55 and 56, Zaleski's device further comprises an 
insulating layer 3 that underlies semiconductor film 2b, and Brotherton further teaches 
that such an insulating layer should comprise the same conductivity type impurity 
element as the two second impurity regions to reduce leakage current (see column 6, 
lines 23-28). 

Claims 55 and 56 are thus rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zaleski together with Brotherton and Liu. 

Claim 85 is objected to as being dependent upon a rejected base claim, but 
would be allowable over the prior art of record if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

Claims 39, 41, 43, 44, 46, 48, 49, 51, 53, 57-65 and 69-83 are allowable over the 
prior art of record. 
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